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[Address] Inside of Tokyo Ota-ku Nakamagome 1 -3-6 Ricoh 
Co. Ltd. (DB 69-054-91 18) 

(74) [Attorneys) Representing All Applicants] 

[Patent Attorney] 

(57) [Abstract] 

[Problem] Offer of battery where container and/or current coll 
ector of lithium battery, container and/or current collector 
which wasmade with especially aluminum is not corrosion in 
regard to utility,at same time possesses high energy capacity. 

[Means of Solution] At least positive electrode collector layer , 
positive electrode active material layer , electrolyte layer , It 
consists of lithium or lithium compound negative electrode 
active material layer , It consists of material where said outdoor 
container makes aluminum or durninurnrnain and in laminated 
structure of negative electrode collector layer and secondary 
battery which consists of theoutdoor container, secondary 
battery which designates that it jointly uses with at least 1 
kindand lithium salt of at least 1 kind other than lithium 
sulfonate salt which are chosen fromthe group which consists of 
sulfonate where at same time electrolyte saltof electrolyte layer 
is shown with formula below (1), (2), (3) and (4) as feature. 



[Chemical Formula 1] LiN(CF3SQ2)2 



(1) 



Li C(CF3 S02)3 



(2) 



Li CRq(CF3 S02)n (4) 

(In Formula, R is alkyl group, q and n displaythe positive intege 
r. However, total ofq and n is 3. ) 



IS (4) -e***i*x;U*>iK6J:yafe4»fr&atftL 
tz'PU < 1 £ 1 a t x;u*>® y A£ja#a>'j>£ < 



[Claim(s)] 

[Claim 1] At least positive electrode collector layer , positive 
electrode active material layer , electrolyte layer , It consists of 
lithium or lithium compound negative electrode active material 
layer , It consists of material where said outdoor container 
makes aluminum or alummummain and in laminated structure of 
negative electrode collector layer and secondary battery which 
consists of theoutdoor container, secondary battery which 
designates that it jointly uses with at least 1 kindand lithium salt 
of at least 1 kind other than lithium sulfonate salt which are 
chosen fromthe group which consists of sulfonate where at 
same time electrolyte saltof electrolyte layer is shown with 
formula below (1), (2), (3) and (4) as feature. 
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[fcl] L i N (CF 3 S0 2 ) 2 (Dl 
L i C (CF 3 S0 2 ) 3 (2) I 

L i OCF3SO2 (3) 
LiCRq (CF 3 S0 2 ) n (4) 

fcfc'U q£n(0£ftl43T*fc£ o ) 

[H*®3] »#ai *fci*2E«a)«««atfc^ 



[K*«5] mm. 2. 3*fc(44Eito)-«a 
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[Chemical Formula 1 ] IiN(CF3SQ2)2 ( 1 ) 
LiC(CF3S02)3 (2) 
LiOCF3SQ2 (3) 
Li CRq(CF3 SQ2)n (4) 

(In Formula, R is alkyl group, q and n displaythe positive intege 
r. However, total ofq and n is 3. ) 

[Claim 2] It possesses 2 teiminal which insulating is done from 
container in thesecondary battery which is stated in Claim 1, 
secondary battery which designates thatthe said terminal 
consists of stainless steel , nickel or those alloy as feature. 

[Claim 3] Secondary battery where positive electrode active 
material layer is composite material of inorganic active 
substance material and conductive polymer material inthe 
secondary battery which is stated in Claim 1 or 2. 

[Claim 4] inorganic active substance material is vanadium pen 
toxide in secondary battery which is stated in Claim 3, 
thesecondary battery where electrical conductivity active 
substance material is polyaniline. 

[Claim 5] In secondary battery which is stated in Claim 1,2,3 
or 4, solvent of electrolyte, thesecondary battery which is a 
mixed solvent of propylene carbonate , ethylene carbonate 
and dimethyl carbonate. 

[Claim 6] Secondary battery where electrolyte layer is solid el 
ectrolyte in secondary battery which is stated inthe Claim 1 , 2, 
3 and 4 or 5 . 



[0001] 



[0002] 

a>3t#i4§#*ut^a>*<fcy, ty*>itoA#iwcte 



[Description of the Invention] 
[0001] 

[Technological field] This invention regards nonaqueous electr 
olyte secondary battery. 

[0002] 

[Prior Art] Miniaturization of electronic equipment of recent y 
ears, as for progress of making thin and weight reduction there 
are remarkable ones, from desktop type miniature weight 
reduction theyhave done to laptop type and notebook type 
especially regarding OA field. In addition, electronic memopad 
and also field of electronic still camera or other new miniature 
electronic equipmentappears, furthermore also development of 
memory card which is a newmemory media in addition to 
miniaturization of conventional hard disk and floppy disk is 
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[0003] 

4*o»i*;Mf-aa«»r*«a*a«r*ci:tB 



advanced, miniaturization of this kind of electronic equipment, 
making high performance has been required to alsothe 
secondary battery which supports these electric power in wave 
of making thin and the weight reduction. During this kind of 
demand, development of lithium secondary battery was 
advancedquickly as high energy density battery which is 
substituted to lead storage battery and NiCd battery. Regarding 
lithium secondary battery, expanding electrode surface area, in 
order to make battery propertyof current when discharging 
satisfactory, positive electrode plate and negative electrode 
plate through separator, winding in thecoil, when battery is 
constituted is many. Majority is cylindrical as shape of battery 
which is formed atthis kind of time. But, from designer of 
equipment which recently uses battery, itreached point where 
you can move aside demand mainly in order tomake that adjusts 
battery shape to shape of equipment that, battery of thin form 
which is named paper battery , thin form flat battery or 
theplate battery as recently intends making thin in a way which 
answers to thisdemand is developed. These battery case have 
been produced steel sheet , or stainless steel which presentlyin 
inside and outside do nickel plating as material. In addition, for 
internal short prevention, or to insulating converting 
thebattery container interior is done in order to prevent fact 
that lithium precipitatesinto case. But, as description above 
steel sheet , or stainless steel which in insideand outside do 
nickel plating when it uses, as battery container material or in 
case ofthe battery container which interior to insulating is 
converted, weight becomesthe problem density with steel is 7. 
8 to 8.0 with 7.8 and stainless steel,the lithium secondary 
battery where capacity density on that is high is developed, 
alighter battery container it must be offered. In addition, it is a 
metal which ratio which in battery element isoccupied in such 
as volume or weight being large uses for current collector,it can 
offer secondary battery where capacity density is higher by fact 
that the headquarters material is designated as light weight. 
Then, method which forms container or current collector with 
materialwhich makes aluminum ( density : approximately 2.7) 
which is a light weight metal main is adopted, but the aluminum 
relatively reactivity, has had property that is melted with 
thebattery system to be high with types of electrolyte and 
solvent. 

[0003] 

[Objective] It designates that battery where as for this invention, 
solving theaforementioned problem, container and/or current 
collector of lithium battery, container and/or current collector 
which was madewith especially aluminum is not corrosion in 
regard to utility, atthe same time possesses high energy capacity 
is offered as objective. 



[0004] 



[0004] 
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[Constitution] In order that this inventor etc solves aforementi 
oned problem, theresult of repeating diligent investigation this 
invention reached to completion. Namely in this invention we 
depend, At least positive electrode collector layer , positive 
electrode active material layer , electrolyte layer , It consists of 
lithium or lithium compound negative electrode active material 
layer , And of laminated structure and outdoor container of 
negative electrode collector layer to consist, At same time in 
secondary battery which consists of material where theoutdoor 
container makes aluminum or aluminum main putting, 
electrolyte salt of electrolyte layer doing, In jointly using with 
at least 1 kind and lithium salt of at least one kind other 
thanthe sulfonic acid Li salt which are chosen from group which 
consists of sulfonatewhich is shown with formula below (1 ), (2), 
(3) and (4) to depend, Fact that battery where container which 
consists of material which makes aluminum or aluminum main, 
are not times when it reacts with lithium, at same time possesses 
high energy capacity with light weightcan be produced was 
discovered, this invention was completed. 

[Chemical Formula 2] LiN(CF3SQ2)2 ( 1 ) 

Li C(CF3 SQ2)3 (2) 

Li OCF3S02 (3) 

Li CRq(CF3 S02)n (4) 

(In Formula, R is alkyl group, q and n displaythe positive intege 
r. However, total of q and n is 3. ) 

As lithium salt other than aforementioned sulfonic acid Li salt, 
you can list thelithium salt which is displayed with for example 
LiX (X is something which is chosen from group which 
consistsof PF6 -, Sb F6-, AsF6-, C104 - and Al CU-. ). 
lithium salt of preceding formula to (4) and mixture fraction of 
lithium salt of preceding formula LiX, arethe 50 to 2 % and 
preferably 20 to 5 % with mole ratio. In addition, terminal 
was designated as 2 terminal which insulating isdone from 
container, container reacting with lithium by making 
thebattery where said terminal consists of stainless steel , 
nickel , or thosealloy, satisfactory battery of cycle property 
which does not have thefact that it corrodes could be acquired. 

[0005] You explain concretely below, concerning constituent o 
f secondary battery of the this invention. As for positive 
electrode active material which is used in battery of this 
invention TiS2 , Mo S2 , Co 2S5, V2O5 , Mn02 , CoO 2 or 
other transition metal oxide , transition metal chalcogen 
compound and these and composite of Li, It is a thermal 
polymerization body of organic substance one dimensional 
graphitized substance , fluorocarbon , conductive polymer 
which possesses electrical conductivity of graphite or 10-2 
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S/cm or greater,concretely you can list polyaniline , 
polypyrrole, polyazulene, polyphenylene ,the 
polyacetylene, polyacene, polyphthalocyanine, poly 3- 
methyl thiophene , poly pyridine , pol>phenyl benzidine or 
other polymer andthese derivative, but vis-a-vis discharge depth 
of 1 00 % high cycle property isshown, relatively it is desirable 
in comparison with inorganic material to usethe conductive 
polymer which is strong in overdischarge. In addition to utilize 
feature which to past is not because it issuperior in molding 
property it is possible conductive polymer. Like above benefit 
it has possessed conductive polymer, but, Because density of 
active substance is low in secondary battery which uses this 
forthe positive electrode volume energy density is low, in 
addition, in electrolyte solution satisfactory thesufficient 
electrolyte which is enough necessary in electrode reaction, 
becausechange of electrolyte solution concentration which at 
same time accompanies charge-discharge reaction islarge, for 
liquid resistance or other change to do smooth charge-discharge 
largely, there is a problem thatthe excessive electrolyte solution 
becomes necessary, this energy density becomes 
disadvantageous in point whichimproves. Above-mentioned 
inorganic chalcogenide compound , you can think that 
inorganic oxide is used forthe positive electrode, vis-a-vis this, 
as active substance where volume energy density is high, butas 
for these because diffusion rate in electrode of cation is slow 
withthe electrode reaction which accompanies charge-discharge 
rapid charge-discharge is difficult, there isa problem that 
reversibility cycle lifetime decreases badly vis-a-vis 
overdischarge. In addition but, as for inorganic active substance 
because molding property is bad that way,the press molding 
doing is many making use of tetrafluoroethylene resin powder 
etc as adhesive inthat case fully you cannot call mechanical 
strength of electrode, when andthe lithium ion is accumulated to 
excess, concerning overdischarge whichmakes problem with 
this invention as secondary battery destruction of crystal 
structureit happens, you stop carrying out function. 

[0006] In order to solve this kind of disadvantage, compound ac 
tive substance of organic and inorganic,you can think that 
compound active substance of preferably organic active 
substance and particulate inorganic active substance isused. In 
this case as polymer active substance which is used high 
electrical conductivity is shown ineach case and with 
electrochemical doping , as electrode material in each case 
electrical conductivity ofthe 1 0-2 S/cm or greater is required. In 
addition, high ionic conductivity is required regarding diffusivity 
ofthe ion. These polymeric material height of electrical 
conductivity have collector ability, furthermore as theactive 
substance function with binding ability as polymer. In addition 
as for conductive polymer in order to insulating to convert in 
thelow voltage when this compound anode material becoming 
overdischarge state even conductive polymerprevents fact that 
lithium ion above necessity for inorganic active substance 
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whichthe composite making is done is accumulated in inside, 
prevents thedestruction of crystal structure of inorganic active 
substance. It has meant with to form electrode which is strong 
in overdischarge withrespect to substance as result, conductive 
polymer which is used for compound electrode as ( 1 ) active 
substance it is amaterial which shows (4) electrical conductivity 
which has possessed binding property betweenthe (3) polymeric 
material which is not melted in (2) electrolyte solution which 
possesses thecapacity. This time inorganic active substance 
becomes shape which entirety is included inthe conductive 
polymer, means with that surroundings all of result inorganic 
active substance has theelectrical conductivity, polyaniline 
(Below , even PANI you call), polypyrrole , polyphenylene , 
polyacetylene and polyphenyl benzidine or other redox active 
material charge can Delisted as this kind of conductive polymer 
you can see marked effect but in theespecially nitrogen- 
containing compound. In these conductive polymer material 
not only a electrical conductivity, regarding difiusivity of ion 
thehigh ionic conductivity is required, but electrical capacity per 
weight is large relativelyeven among these furthermore and 
polyaniline , polypyrrole and these copolymerare desirable as 
material which can make charge-discharge stable. Furthermore 
it is a preferably polyaniline. As for inorganic active substance 
which is used for compound electrode those which aresuperior in 
voltage flatness are desirable, but concretely composite oxide of 
theV, Co , Mn , Ni or other transition metal oxide or 
aforementioned transition metal andthe alkali metal can be 
illustrated, crystalline vanadium pentoxide which is voltage flat 
part of thedischarge curve in place where it is close to electrode 
potential which accompaniesthe insertion and removal of 
anion of above-mentioned conductive polymerrelatively is 
desirable. 
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[0007] It can use carbon material as negative electrode material 
which is used for battery of thethis invention. As carbonaceous 
negative electrode active material graphite , pitch coke , 
synthetic polymer , You can list pyrolysate of natural polymer, 
but, With this invention (I) phenol, polyimide or other 
synthetic polymer , insulating property which is acquired by 
calcining natural polymer with reducing atmosphere ofthe 400 
to 800 °C or semiconductor carbon , (2) coal , pitch , 
synthetic polymer , Or it is acquired by calcining natural 
polymer with reducing atmosphere with 80 0 to I 300 °Cthe 
electrically conductive carbon body, (3) coke, pitch, 
synthetic polymer and natural polymer , under reducing 
atmospherecalcining with temperature of 2000 °C or higher, it 
can use carbon body , and thenatural graphite or other graphite- 
based carbon body which become it possesses electrode 
characteristic where, but carbon body wherethe carbon body of 
(3) is desirable, under reducing atmosphere of 2500 °C or 
highercalcining natural graphite and mesophase pitch and coke 
even among them,becomes is superior in voltage flatness and is 
desirable. It is drawn up from paint to which making sheet of 
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carbon body uses thewet type paperlaying method from carbon 
body and/or and adhesive mixes suitable adhesive to carbon 
materialby painting method . electrode can apply this to 
according to need current collector, can produce by bearing 
withglueing and pressure bonding or other method . 

[0008] You can list net and non woven fabric which consist off 
or example stainless steel , the gold , platinum , nickel , 
aluminum, molybdenum, titanium or other metal sheet , the 
metal foil , metal mesh , punched metal , expanded metal or 
metal plating fiber , metal vapor deposited wire and the metal- 
containing synthetic fiber etc as positive electrode collector 
which is used for this invention. When of electrical 
conductivity, chemical stability , electrochemical stability , 
economy and fabricability arethought even among them, 
especially it is desirable to use aluminum and stainless steel. 
Furthermore aluminum is desirable from lightness of preferably. 
Furthermore surface of positive electrode collector layer and/or 
negative electrode collector layer which is used for this 
invention thesurface roughening being done is desirable. As 
contact surface of active material layer becomes large, by 
adrninistering surface rougheningthere is an effect where also 
adhesion improves and lowers impedanceas battery. In addition, 
adhesion of active substance and current collector it can 
improvelargely making use of paint solution by administering 
surface roughening at timeof electrode drawing up. There is 
grinding, a blast treatment , a chemical or a electrochemical 
etching due to emery paper, asthe surface roughening surface 
roughening is possible current collector because of this. 
Especially in case of stainless steel in case of blast treatment 
and aluminum itis desirable to use etched aluminum which 
etching treatment is done. As for aluminum because it is a soft 
metal with blast treatment it isdifficult, causes deformation of 
aluminum itself to administer theeffective surface roughening. 
Vis-a-vis this, as for etching treatment with order of micro 
surfacethe surface roughening it is possible in effective without 
lowering deformationand strength itself of aluminum, to do, is 
most preferred method as surface roughening of the aluminum. 

[0009] Organic nonaqueous system polar solvent is used as elect 
rolyte solution which is used for this invention, but andthose of 
high dielectric constant are desirable with aprotic as organic 
nonaqueous system polar solvent. As embodiment, propylene 
carbonate , ethylene carbonate , - butyl lactone , dimethyl 
sulfoxide, dimemylfoirnarnide ,the dimethoxy ethane , 
dimethyl carbonate and diethyl carbonate etc can be listed, but 
it is notsomething which is limited in these. Especially, in 
battery of system which includes dimethyl carbonate of 
thestraight chain even in carbonate compound charge- 
discharge efficiency , it is superior in self discharging 
characteristicor cycle property etc. Even when using only 1 
kind, 2 kinds or more it is possible to mix the organic 
nonaqueous system polar solvent, but according to this 
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invention it is possible to hold down theself discharging of 
positive/negative electrode by using mixed solvent of propylene 
carbonate , ethylene carbonate and the dimethyl carbonate, to 
hold down deterioration of capacity with cycle. In addition, 
solidification until recently due to low temperature of ethylene 
carbonatethe low temperature property of battery was decided it 
prevents solidification due to the low temperature, but by 
mixing propylene carbonate and dimethyl carbonate which are 
a carbonate type material whichis similar to ethylene carbonate, 
can improve low temperature property of battery. Because 
electrolyte concentration differs depending upon positive 
electrode, electrolyte and thetypes etc of organic nonaqueous 
system polar solvent which are used, it is not possible to 
stipulateimconditionally. it is good usually to make range of 0. 
Itol0mol/1. 

[0010] With for example inorganic type you can list AgCl , Ag 
Br, Ag I, the Lil , or other metal halide , Rb Ag 4l5 and Rb Ag 

4I4CN ionic conductor etc as solid electrolyte which isused for 
this invention. In addition with organic type composite or 
these crosslinked article which melts theelectrolyte salt with 
polyethylene oxide , polypropylene oxide , poly vinylidene 
fluoride and polyacrylonitrile etc as thepolymer matrix, 
polymeric solid electrolyte which grafting is done can list low 
molecular weight polyethylene oxide , polyethylene imine and 
crown ether or other ionicly disassociated group to polymer 
main chain, gel polymeric solid electrolyte polymerizes and in 
conventional electrolyte solution including polymerizable 
compound, with heator light it is something which electrolyte 
solution solidification is done. It can use those which are 
stated more concretely in theWO 91/1 4294 . As 
polymerizable compound polymerizing acrylate ( for example 
methoxy diethyl glycol methacrylate and methoxy diethylene 
glycol diacrylate ) compound making use of benzoyl peroxide , 
the azobisisobutyronitrile , methyl benzoyl formate , benzoin 
isopropyl ether and or other polymerization initiator it is 
something whichthe electrolyte solution solidification is done. 
It is desirable in this kind of solid electrolyte to use gel 
polymeric solid electrolyte from pointof ionic conductivity 
and flexibility. Regarding to this invention, mixing with 
lithium (bis) trifluoromethane sulfonimide and lithium 
tetrafluoroborate as theelectrolyte salt which it uses for gel solid 
electrolyte, it was discovered that lithium secondary 
batterywhere those which become are desirable, not only 
holding down thecorrosion of aluminum because of this, hold 
with high energy density and thehigh cycle property can be 
offered, separator can be used regarding battery of this 
invention. As separator it is a low resistance vis-a-vis ion 
migration of electrolyte solution, it isgood to use those which at 
same time are superior in solutionretention. nonwoven fabric 
filter which consists of glass fiber , filter , polyester , the 
Teflon , Polyflon and polypropylene or other polymer fiber 
as that kind of separator example and glass fiber thenonwoven 
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[001 1] Furthermore you explain concretely below, secondary b 
artery of this invention, withthe Working Example . However, 
battery of this invention is not something which is limited 
inthose which are shown in Working Example below, 
considering application etcthe size of battery case, position of 
thickness, material and the terminal, concerning narrow part, 
such as welding method of lid and types of the positive 
electrode * negative electrode is something which is modified 
respectively. 

[0012] Working Example 1 

1 it was a positive electrode plate in Figure 1, chemical polyme 
rization it did and in thePANl solution which melts PAN1 
powder which is acquired in N-methyl-pyrrolidone, V205 
powderof average particle 5 m application * it dried coating 
solution which with theweight ratio of PANI V2O5 =3:7 is 
mixed to uniform in above-mentioned solutionvis-a-vis PAN! in 
both surfaces of SUS foil of thickness 20 m, itacquired by 
cutting off in predetermined dimension. As for size of 
electrode as for thickness it is a 1 50 m with the44 X 77 mm. 

2 was negative electrode and carbon which calcines coke 
withthe 2500 °C as negative electrode active material solution 
for application which consists of the47. 4 parts by weight , 
poly vinyiidene fluoride 5. 2 parts by weight and n - methyl 
pyrrolidone 47. 4 parts by weight was applied to both surfaces 
on stainless steel (SUS 304) current collectorwhich administers 
blast treatment, those which are acquired by drying withthe 80 
°C were used (size 45 X 78 mm and thickness 150 m). As 
for 3 with separator negative electrode is wrapped in bagmaking 
use of porous polypropylene film (tradename Selguard). 
electrolyte solution 80 % of LiN(CF3SQ2)2 + 0.2M 
concentration LiBF4 /(propylene carbonate + ethylene 
carbonate + dimethoxy ethane)(volume ratio 7:3) of 1 ,8M 
concentration, ethoxy diethylene glycol acrylate polymeric 
solid electrolyte composition which thel 9.2% and benzoin 
isopropyl ether 0.8 % is mixed permeating in 
theaforementioned separator , it irradiated high pressure 
mercury lamp, it used those which the gelation are done. After 
in order to become 8 opposition, laminating these electrode 
group, itinserted in battery case 4(wall thickness 300 m) of 
JIS high strength aluminum alloy type 1 make. It removes from 
each positive electrode next and spot weld it does lead 5 of 
thestainless steel which is repeated in nickel positive electrode 
terminal of 6. In addition it removes from each negative 
electrode and spot weld it does lead 7of nickel which is repeated 
in nickel negative electrode terminal of 8. And you covered lid 
9 on case 4, you made completed battery by themelt adhesion 
doing periphery. Completion dimension of this battery is 48 X 
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85X3 mm. edacity density and cycle property of per weight 
of this battery are shown in the Figure 2. 



[0013] Working Example 2 

As for battery of this working example, current collector of po 
sitive electrode besides theetched aluminum of thickness 20 
m is used it is a battery of constitution which issimilar to 
Working Example 1 . capacity density and cycle property of 
per weight of this battery are shown in the Figure 2. 

[0014] Working Example 3 

Electrolyte solution 80 % of LiN(CF3S02)2 + 0.2M concentra 
tion L1PF6 /(propylene carbonate + dimethoxy carbonate + 
ethylene carbonate) of 1 .8M concentration, ethoxy diethylene 
glycol acrylate polymeric solid electrolyte composition which 
the 19.2 % and benzoin isopropyl ether 0.8 % is mixed 
permeating in separator , itirradiates high pressure mercury 
lamp, besides those which gelation are done are usedit is a 
battery of constitution which is similar to Working Example 2. 
capacity density and cycle property of per weight of this 
battery are shown in the Figure 2. 

[00 1 5] Working Exanple 4 

As for battery of this working exarrple, besides those which co 
mpound carbonand natural graphite which calcine coke with 
2500 °C with 1 : 1 are designated as negative electrode active 
material it is a battery of constitution which issimilar to 
Working Example 3 . capacity density and cycle property of 
per weight of this battery are shown in the Figure 2. 

[00 1 6] Working Example 5 

Other than using electrolyte solution 80 % of Li C(CF3 S02)2 + 
0.2M concentration L1BF4 /(propylene carbonate + dimethoxy 
carbonate + ethylene carbonate) of 1 .8M concentration, 
battery whichis similar to Working Example 1 was produced in 
separator . 

[001 7] Working Example 6 

Other than using electrolyte solution 80 % of Li CH3 (CF3 S02 
)2 + 0.2M concentration UBF4 /(propylene carbonate + 
dimethoxy carbonate + ethylene carbonate) of L8M 
concentration, battery whichis similar to Working Example 1 
was produced in separator . 

[0018] Comparative Example 1 

Battery of this Comparative Example, electrolyte solution 80 
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% of 2M concentration UCF3S03 /(propylene carbonate + 
dimethoxy ethane)(voIume ratio 7:3), ethoxy diethylene 
glycol acrylate polymeric solid electrolyte compositionwhich 
19.2 % and benzoin isopropyl ether 0.8 % is mixed 
permeating in the separator, irradiates high pressure mercury 
lamp, other than using those which gelation are done it is a 
battery of constitution which is similar to theWorking Example 
1 . capacity density and cycle property of per weight of this 
battery are shown in the Figure 2. 

[0019] Comparative Example 2 

As for battery of this Comparative Example, other than using b 
attery case (wall thickness 300 m) of the SUS304, it is a 
battery of constitution which is similar to theWorking Example 
1 . capacity density and cycle property of per weight of this 
battery are shown in the Figure 2. 

[0020] Comparative Example 3 

Battery of this Comparative Example, electrolyte solution 80 
% of 2M concentration LiBF4 /(propylene carbonate + 
dimethoxy carbonate + ethylene carbonate), ethoxy diethylene 
glycol acryiate polymeric solid electrolyte compositionwhich 
19.2 % and benzoin isopropyl ether 0.8 % is mixed 
permeating in the separator, irradiates high pressure mercury 
lamp, besides those which gelation are doneare used it is a 
battery of constitution which is similar to theWorking Example 
3. capacity density and cycle property of per weight of this 
battery are shown in the Figure 2. 

[0021] Below, concrete embodiment of this invention is shown. 

1. at least positive electrode collector layer , positive electrode 
active material layer , electrolyte layer , It consists of lithium 
or lithium compound negative electrode active material layer , 
secondary battery which designates that it is something which 
jointly useswith at least 1 kind and salt other than sulfonic acid 
Li salt which are chosenfrom group which consists of sulfonate 
which consists of material where said outdoor container makes 
aluminum or aluminum main, and in laminated structure ofthe 
negative electrode collector layer and secondary battery which 
consists of outdoor container, at same timethe electrolyte salt 
of electrolyte layer preceding formula , (2), is shown with (3) 
and (4) asfeature. 

In secondary battery of 2. aforementioned 1 , Li salt other thant 
he sulfonate Li, secondary battery which is a LiX (As for X, 
those which are chosen from group which consistsof PF6 Sb 
F6-, AsF6-, C104 - and Al C14-. ). 
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In 3. aforementioned 1 or secondary battery of 2, secondary bat 
tery where terminal insulating is done from container and 
consists of thestainless steel, nickel or alloy 

In secondary battery of 4. aforementioned I through 3, seconda 
ry battery where the positive electrode active material layer is 
composite material of inorganic active substance material and 
conductive polymer material. 

In secondary battery of 5. aforementioned 1 to 4, inorganic act 
ive substance material is composite oxideofV, Co, Mn, Nior 
other transition metal oxide or aforementionedtransition metal 
and alkali metal, secondary battery where electrical 
conductivity active substance materia] is polyaniline. 

In secondary battery of 6. aforementioned 1 to 5, secondary bat 
tery where the inorganic active substance material is vanadium 
pentoxide. 

[0022] In secondary battery of 7. aforementioned 1 through 6, 
secondary battery which issomething where negative electrode 
active material consists carbon material. 

In 8. aforementioned 1 or secondary battery of 7, the positive e 
lectrode and/or negative electrode collector layer, surface 
surface roughening secondary battery which is something which 
is done. 

In secondary battery of 9. aforementioned 8, positive electrode 
collector layer blast treatmentthe secondary battery which is a 
stainless steel which is done. 

In 10. aforementioned 8 or secondary battery of 9, positive ele 
ctrode collector layerthe etching secondary battery which is a 
etched aluminum which is done. 

In 1 1 . aforementioned 8 or secondary battery of 1 0, negative e 
lectrode collector layerthe etching secondary battery which is a 
rolled copper foil which is done. 

[0023] In 12. aforementioned 1 or secondary battery of 1 1, sol 
ventof electrolyte, with aprotic and secondary battery which 
is something whichcontains organic nonaqueous system polar 
solvent of high dielectric constant. 

In secondary battery of 13. aforementioned 12, organic nonaq 
ueous system polar solvent, secondary battery which is 
something which contains dimethyl carbonate. 

In secondary battery of 14. aforementioned 12, organic nonaq 
ueous system polar solvent, secondary battery which is a mixed 
solvent of propylene carbonate , ethylene carbonate and 
dimethyl carbonate. 
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In 15. aforementioned 1 or secondary battery of 14, secondary 
battery which is something where electrolyte salt of electrolyte 
layer contains lithium (bis) trifluoromethane sulfonimide andthe 
lithium tetrafluoroborate. 

In secondary battery of 16. aforementioned 1 to 15, secondary 
battery where the electrolyte layer is solid electrolyte. 

[0024] 

[Effect(s)] 

1. Claim 1 

Electrolyte salt of electrolyte layer doing, preceding formula , ( 
2), Is chosen from group which consists of sulfonate which is 
shownwith (3) and (4) at least 1 kind which, lithium salt of at 
least 1 kind other than sulfonic acid Li salt, Especially, there 
are not rimes when battery container reacts with lithiumin 
battery which consists of material which makes aluminum or 
thealuminum main by jointly using with Li salt which is 
displayed with theLiX (As for X on description above same),, 
weight reduction it is possible, consequently interior element 
capacity density of per weightimproves even with those of 
same capacity, effect that isacquired battery entirety in 
addition high cycle property is acquired. 

2. Claim 2 

Terminal makes 2 terminal which insulating is done from contai 
ner, thecontainer reacting with lithium by making battery where 
said terminalconsists of stainless steel , nickel , or those alloy 
satisfactorybattery of cycle property which does not have fact 
that it corrodes canbe acquired. 

3. Claim 3 

Battery which does not have fact that positive electrode deterio 
rates dueto fact that positive electrode active material layer 
makes composite material of inorganic active substance 
material and conductive polymer active substance materialjn 
time of overdischarge acquired. 

4. Claim 4 

Inorganic active substance material of composite material was v 
anadium pentoxide, battery which possesses thehigh capacity 
and productivity due to fact that electrical conductivity active 
substance material makes polyanilineacquired. 

5. Claim 5 

Self discharging of positive/negative electrode was held down by 
using mixed solvent of propylene carbonate ,the ethylene 
carbonate and dimethyl carbonate, battery which holds with 
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high energy density and thehigh cycle property was acquired. 
8. Claim 6 

Although being a high capacity, due to fact that electrolyte laye 
r is thesolid electrolyte battery which is superior in productivity 
acquired. 

[Brief Explanation of the Drawing(s)] 

[Figure 1 ] It is a figure which shows cross section structure of bat 
tery of Working Example 1 . 

[Figure 2] It is each Working Example and a capacity density of 
per weight of battery of each Comparative Exampleand a figure 
which shows cycle property. 

[Explanation of Reference Signs in Drawings] 

1 positive electrode 

2 negative electrode 

3 separator 

4 battery case 

5 positive electrode lead 

6 positive electrode terminal 

7 negative electrode lead 

8 negative electrode terminal 

9 lid 

[Figure 1] 
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(57) [Abstract] 

[Problem] It is an object of the present invention to provide a lithium battery which has a 
high energy capacity and in which a case and/or a collector, in particular, a case and/or a 
collector manufactured from aluminum, demonstrates no corrosion in practical 
applications. 

[Means to Resolve the Problem] A secondary battery comprising an outer case and a 
stacked structure consisting of a positive electrode collector layer, a positive electrode 
active mix layer, an electrolyte layer, a negative electrode active mix layer consisting of 
lithium or lithium compound, and a negative electrode collector layer, wherein said outer 
case consists of aluminum or a material based on aluminum and the electrolyte salt of the 
electrolyte layer is a combination of at least one sulfonate selected from a group 
consisting of sulfonates represented by the following formulas (1), (2), (3) and (4) and at 
least one lithium salt other than lithium sulfonate. 

[Formula 1] LiN(CF 3 S0 2 ) 2 (1) 



(in the formulas, R is an alkyl group, q and n are positive integers, with the total of q and 
n being 3). 

[Patent Claims] 

[Claim 1] A secondary battery comprising an outer case and a stacked structure 
consisting of a positive electrode collector layer, a positive electrode active mix layer, an 
electrolyte layer, a negative electrode active mix layer consisting of lithium or lithium 
compound, and a negative electrode collector layer, wherein said outer case consists of 
aluminum or a material based on aluminum and the electrolyte salt of the electrolyte layer 
is a combination of at least one sulfonate selected from a group consisting of sulfonates 
represented by the following formulas (1), (2), (3) and (4) and at least one lithium salt 
other than lithium sulfonate. 

[Claim 2] The secondary battery as described in Claim 1, which has two terminal 
insulated from the case, said terminals consisting of stainless steel, nickel, or alloys 
thereof. 



LiC(CF 3 S0 2 ) 3 
LiOCF 3 S0 2 
LiCR q (CF 3 S0 2 )n 



(2) 
(3) 
(4) 



[Claim 3] The secondary battery as described in Claim 1 or 2, wherein the positive 
electrode active mix layer is a composite material consisting of an inorganic active mix 
material and an electrically conductive polymer material. 



[Claim 4] The secondary battery as described in Claim 3, wherein the inorganic active 
mix material is vanadium pentoxide and the electrically conductive active mix material 
polyaniline. 

[Claim 5] The secondary battery as described in Claim 1, 2, 3, or 4, wherein the 
electrolyte solvent is propylene carbonate, ethylene carbonate, and methyl carbonate. 

[Claim 6] The secondary battery as described in Claim 1, 2, 3, 4, or 5, wherein the 
electrolyte layer is a solid electrolyte. 



